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[JP, 10-261914, A] 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to small antenna equipment. 
[0002] 

[Description of the Prior Art] Pocket communication equipment, such as PHS and a 
cellular phone, wireless-ization of the key of an automobile, etc. are spreading quickly 
in recent years including the personal digital assistant which has communication 
facility. The trend of such latest pocket communication equipment is towards a 
miniaturization, the formation of a thin form, and lightweight-izing. Reflecting these 
trends, the miniaturized antenna attracts attention as an antenna for pocket devices, and 
the improvement in the engine performance is expected. 
[0003] By the way, the chip antenna which is a chip-like radiating element like a 
dielectric antenna or a laminating antenna as a miniaturized antenna of the type built in 
a pocket device exists (for example, Murata Manufacturing make; chip multilayer 
antenna LDA 46). And there is antenna equipment which consists of the feeder circuit 
(transceiver circuit module) formed on the dielectric substrate which mounts this chip 
antenna, and this dielectric substrate. 

[0004] Drawing 8 is the appearance perspective view showing the configuration of 
conventional antenna equipment. In this drawing, the chip antenna 1 is the antenna 
element (radiating element) of a chip configuration. The size of a chip is 
10.0x6.3x3.4mm. 

[0005] The dielectric substrate 2 mounts the above-mentioned chip antenna 1 and the 
transceiver circuit module 3 mentioned later. The transceiver circuit module 3 (feeder 
circuit) is an electronic-circuitry module (transceiver circuit) for supplying a high 
frequency signal to the chip antenna 1, and is mounted on the same flat surface as the 
above-mentioned chip antenna 1 on the dielectric substrate 2. 

[0006] the touch-down which is a radio frequency transmission line way for a feeder 4 
to tell the high frequency signal supplied from the above-mentioned transceiver circuit 
module 3 to the chip antenna 1 , and is mentioned later - the KOPURENA track 8 is 
formed with a conductor 7. such the RF transmission line - touch-down - what shuts 
up electromagnetic field between a conductor 7 and a feeder 4, and transmits a RF 
signal to it — it is — a TEM transmission mode similar to a coaxial track — **** — it is. 
[0007] The feeder 4 is electrically connected with the transceiver circuit module 3 in the 
electronic-circuitry node 5. Moreover, in the antenna feeding point 6, it connects with 
the chip antenna 1 electrically. Both characteristic impedances of the chip antenna 1 and 
the transceiver circuit module 3 are 50 (omega). 

[0008] touch-down - the flat surface where a conductor 7 is common to the above- 
mentioned chip antenna 1 and the transceiver circuit module 3 — a conductor ~ the 
touch-down which is a plate and forms the KOPURENA track 8 with the above- 
mentioned feeder 4 — it is a conductor. 

[0009] the touch-down for generally forming the KOPURENA track 8 as mentioned 
above, in forming the antenna radiating element and the transceiver circuit module 3 of 
chip antenna 1 grade on the same flat surface — a conductor - as it is — the touch-down 
of an antenna radiating element — it uses in common as a conductor. 
[0010] The technique of forming an antenna element 1 (radiating element) and the 



transceiver circuit module 3 on the same flat surface in such antenna equipment is 
applied also in the antenna equipment using radiating elements, such as for example, not 
only when a radiating element is the chip antenna 1, but a microstrip antenna and a slit 
antenna. 

[001 1] And such an antenna equipment gestalt is known as an approach suitable for a 

miniaturization, thin-shape-izing, and low cost-ization. 

[0012] 

[Problem(s) to be Solved by the Invention] the antenna equipment which forms a 
transceiver circuit module on the dielectric substrate which mounts the above chip 
antenna elements — setting - touch-down - the touch-down of the potential 0 ideal 
since a conductor is the size of finite — it cannot become a conductor. 
[001 3] this sake - touch-down ~ the high frequency current flowed to the conductor 7, 
this high frequency current had the bad influence on the antenna radiation community, 
and there was a problem of reducing the radiant efficiency of an antenna as a result. 
[0014] the technical problem of this invention touch-down - it is controlling the high 
frequency current which flows to a conductor, and is offering the small antenna 
equipment which raised antenna radiant efficiency. 
[0015] 

[Means for Solving the Problem] the antenna equipment with which, as for the antenna 
equipment of this invention, a chip antenna, a feeder circuit, and plan type waveguide 
were formed on the dielectric substrate — setting - the touch-down by the side of the 
above-mentioned chip antenna the touch-down by the side of a conductor and the 
above-mentioned feeder circuit — a conductor — dividing - forming — the touch-down 
by the side of this chip antenna ~ the touch-down by the side of a conductor and a 
feeder circuit — it is characterized by to connect a conductor on the track which has an 
impedance high in RF. namely, the touch-down by the side of a chip antenna ~ the 
touch-down by the side of a conductor and a feeder circuit — it is characterized by 
dissociating in RF and forming a conductor. 

[0016] the track which has the above-mentioned impedance high in high frequency 
according to the antenna equipment of the above-mentioned configuration - the touch- 
down by the side of the above-mentioned chip antenna — working as a high frequency 
choke to the high frequency current which flows to a conductor - this high frequency 
current ~ the touch-down by the side of a feeder circuit — it can control flowing even 
into a conductor and having a bad influence on an antenna radiation community. 
[001 7] Antenna radiant efficiency can be raised by this, moreover, the touch-down by 
the side of a chip antenna — the touch-down by the side of a conductor and the above- 
mentioned feeder circuit — it is connecting a conductor on the above-mentioned track, 
without dissociating completely, and the characteristic-impedance mismatching of the 
above-mentioned plan type waveguide can be controlled. Even if this cannot take 
characteristic-impedance adjustment completely, the effectiveness of raising antenna 
radiant efficiency as a result should just be acquired. 
[0018] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is 
explained with reference to a drawing. In addition, although that from which the 
effectiveness that the antenna equipment of an operation gestalt explained below can be 
manufactured simple based on the conventional antenna equipment mentioned above is 
also acquired is made into an example and explained, of course, this invention is not 
restricted to this. 

[0019] Drawing 1 is the appearance perspective view of the antenna equipment by the 
1st example. In this drawing, the same sign is given to the conventional antenna 



equipment mentioned above and the thing of abbreviation identitas. Also in other 
drawings, it is the same. 

[0020] In this drawing, the chip antenna 1 is the antenna element (radiating element) of 
a chip configuration. The size of a chip is 10.0x6. 3x3 .4mm. The chip antenna 1 is for 
example, a chip multilayer antenna (Murata Manufacturing make; LDA46). 
[0021] The dielectric substrate 2 is a substrate which mounts the above-mentioned chip 
antenna 1 and the transceiver circuit module 3 mentioned later. The transceiver circuit 
module 3 (feeder circuit) is an electronic-circuitry module (transceiver circuit) for 
supplying a high frequency signal to the chip antenna 1, and is mounted on the same flat 
surface as the chip antenna 1 on the above-mentioned dielectric substrate 2. 
[0022] A feeder 4 is a radio frequency transmission line way for telling the high 
frequency signal supplied from the above-mentioned transceiver circuit module 3 to the 
chip antenna 1 . the antenna side touch-down which this mentions later - the 
KOPURENA track 14 is formed with a conductor 10 (and electric supply side touch- 
down a conductor 1 1, connection touch-down conductor 13). such the RF transmission 
line -- touch-down — what shuts up electromagnetic field between a conductor and a 
feeder 4, and transmits a RF signal to it - it is - a TEM transmission mode similar to a 
coaxial track --****-- it is. 

[0023] The feeder 4 is electrically connected with the transceiver circuit module 3 in the 
electronic-circuitry node 5. Moreover, in the antenna feeding point 6, it connects with 
the chip antenna 1 electrically. 

[0024] antenna side touch-down » a conductor 10 and electric supply side touch-down - 
- touch-down [ in / in a conductor 1 1 / drawing 8 ] ~ it is formed by forming a slit 12 in 
a conductor 7. a slit 12 - touch-down - a conductor 7 is not completely separated to 
two, and it is prepared as it leaves the part by the side of a feeder 4 (connection touch- 
down conductor 13). Thus, the reason for leaving the part by the side of a feeder 4 
(connection touch-down conductor 13) is as follows. 

[0025] namely, a KOPURENA track - setting - touch-down - a conductor ~ on the 
way - coming out and separating is the same thing as cutting off shielding in a coaxial 
cable. For this reason, the mismatching of a characteristic impedance will be produced 
and reflection will be led to loss of a lifting and transmission power as a result. 
[0026] therefore, this example - setting - the above-mentioned connection touch-down 
~ it is forming a slit 12, as it leaves the part of a conductor 13, and even if it forms a slit 
12, the characteristic impedance which has taken adjustment is not influenced. 
[0027] however, this invention - setting - touch-down - a conductor - antenna side 
touch-down — a conductor 10 and electric supply side touch-down - the configuration 
separated completely may also be included in a conductor 1 1 . in this case - although 
loss of transmission power arises by producing the mismatching of a characteristic 
impedance as mentioned above — electric supply side touch-down - since it can protect, 
that the high frequency current flows into a conductor 1 1 can raise antenna radiant 
efficiency conventionally as a result, the same - connection touch-down - what is 
necessary is just not the thing restricted when not influencing a characteristic impedance 
at all by leaving a conductor 13 but the configuration which can raise antenna radiant 
efficiency conventionally as a result 

[0028] as mentioned above, antenna side touch-down - a conductor 10 and electric 
supply side touch-down » a conductor 1 1 ~ connection touch-down ~ although 
connected with the conductor 13 - this connection touch-down - the width of face of a 
conductor 13 — both touch-down — since it is very narrow compared with the width of 
face of conductors 10 and 1 1, it will work as a high frequency choke to the high 
frequency current, therefore, antenna side touch-down - the high frequency current 



which rides on a conductor 10 — connection touch-down — it oppresses with the high 
frequency choke by the conductor 13 — having — electric supply side touch-down ~ the 
inrush currents to a conductor 1 1 are greatly reducible. 

[0029] thus, connection touch-down — a conductor 13 — antenna side touch-down — 
working as a high frequency choke to the high frequency current which flows to a 
conductor 10 (antenna side touch-down — a conductor 10 and electric supply side touch- 
down ~ separating a conductor 1 1 in RF) - this high frequency current — electric 
supply side touch-down - it can control flowing even into a conductor 1 1 and having a 
bad influence on an antenna radiation community. 

[0030] Antenna radiant efficiency can be raised by this, the feeder 4 near [ furthermore, 

1 — connection touch-down - a conductor 13 - leaving — antenna side touch-down - a 
conductor 10 and electric supply side touch-down -- it can avoid influencing the 
characteristic impedance of (it dissociates in RF), and the KOPURENA track 14 by 
making it not separate a conductor 1 1 (the characteristic-impedance mismatching of the 
KOPURENA track 14 is controlled), and improvement in the further antenna radiant 
efficiency can be expected. 

[003 1] Next, the antenna equipment by the 2nd example of this invention is explained 
with reference to drawing 2 and drawing 3 . Drawing 2 is the appearance perspective 
view of the antenna equipment by the 2nd example. 

[0032] In this drawing, the configuration which forms the chip antenna 1, the 
transceiver circuit module 3, a feeder 4, the electronic-circuitry node 5, and the antenna 
feeding point 6, and changes on the 1 flat surface (front face) of the dielectric substrate 

2 is the same as that of the antenna equipment of the 1st example, and abbreviation. 
[0033] Although the KOPURENA track was made into the example and the 1st 
example of the above explained it, a microstrip line is made into an example and the 
2nd example explains it. That is, although a KOPURENA track is one gestalt of plan 
type waveguide, it has a microstrip line etc. besides this, the touch-down on the 
background of the dielectric substrate 2 which this mentions later with the feeder 4 by 
which a printed circuit is carried out to the side front of the dielectric substrate 2 - it is 
formed with a conductor. 

[0034] The antenna equipment of this invention is applicable also to the gestalt of such 
a microstrip line, the 2nd example is shown in drawing 2 - as — the front-face side of 
the dielectric substrate 2 - touch-down - the slit 24 prepared to a conductor - antenna 
side touch-down - a conductor 22 and electric supply side touch-down - a conductor 
23 and connection touch-down — a conductor 25 is formed. 

[0035] these antenna side touch-down - a conductor 22 and electric supply side touch- 
down - a conductor 23 and connection touch-down — a conductor 25 may not be the 
configuration which controls the characteristic-impedance mismatching of a 
KOPURENA track like the 1st example, because, the antenna side touch-down by the 
side of the front face shown in drawing 2 and drawing 3 (a) — a conductor 22 - the 
after-mentioned - like - antenna side touch-down - a conductor - that into which it is 
put for strengthening ~ it is — moreover - the same - the electric supply side touch- 
down by the side of a front face - a conductor 23 - the touch-down of the transceiver 
circuit module 3 - a conductor - it is because it is not put in for strengthening and these 
are detached by extent which does not influence transmission line impedance to a feeder 
4. That is, in the 2nd example, mismatching is controlled in the microstrip line. 
[0036] the connection touch-down prepared in the rear-face side of the dielectric 
substrate 2 shown in drawing 3 (b) mainly mentioned later in the 2nd example — the 
mismatching of the characteristic impedance of a microstrip line is controlled with a 
conductor 34. if it becomes, it will be in the condition put in another way that 



adjustment can be taken, for example — if it becomes — connection touch-down — 
adjustment is not affected by leaving a conductor 34. 

[0037] furthermore -- although mentioned later in detail -- a through hole 21 - the 
above-mentioned antenna side touch-down ~ the antenna side touch-down by the side 
of the rear face of a conductor 22 and the dielectric substrate 2 mentioned later - 
connecting a conductor 32 — antenna side touch-down - a conductor can be 
strengthened and antenna radiant efficiency can be raised more. 
[0038] Drawing 3 (a) and (b) are drawings showing the pattern printed on the dielectric 
substrate 2 used for the antenna equipment of above-mentioned drawing 2 . Drawing 3 
(a) shows the circuit pattern on the side front of the dielectric substrate 2. this drawing - 
setting — the front-face side of the dielectric substrate 2 - a feeder 4 and touch-down - 
the antenna side touch-down formed by forming a slit 24 to a conductor — a conductor 
22 and electric supply side touch-down — a conductor 23 and connection touch-down - 
the conductor 25 is printed. Moreover, through holes 21 and 28 are formed at the 
predetermined spacing. Furthermore, the chip antenna mounting section 26 which 
shows the location which mounts the chip antenna 1, and the electric supply module 
mounting section 27 which shows the location which mounts the transceiver circuit 
module 3 are shown in this drawing by the dotted line. 

[0039] Drawing 3 (b) shows the circuit pattern on the background of the dielectric 
substrate 2. this drawing - setting - the rear-face side of the dielectric substrate 2 ~ 
touch-down — the antenna side touch-down formed by forming a slit 3 1 to a conductor - 
- a conductor 32 and electric supply side touch-down - a conductor 33 and connection 
touch-down — the conductor 34 is printed. 

[0040] a slit 3 1 « antenna side touch-down - a conductor 32 and electric supply side 
touch-down - a conductor 33 is not separated completely, a slit 31 - touch-down - 
some conductors ~ connection touch-down — it is prepared as it leaves as a conductor 

34. 

[0041] connection touch-down - the conductor 34 is formed in the location 
corresponding to the feeder 4 by the side of the front face of the dielectric substrate 2, 
and controls the mismatching of a microstrip line, such antenna side touch-down « a 
conductor 32 and electric supply side touch-down - the connection touch-down which a 
conductor 33 does and connects both - a conductor 34 may be formed so that it may 
have width of face required to take adjustment of a microstrip line, in this case, 
connection touch-down - the width of face of a conductor 34 — for example, the 
connection touch-down of the 1st example - although it will become broad as 
compared with a conductor 13 - antenna side touch-down - a conductor 32 and electric 
supply side touch-down — if it has narrow width of face above to some extent compared 
with the width of face of a conductor 33, it will work as a high frequency choke. 
[0042] thus, the touch-down by the side of the rear face of the dielectric substrate 2 - a 
conductor — the connection touch-down of required width of face — leaving a conductor 
34 and dividing into two by the slit 3 1 - antenna side touch-down -- the electric-supply 
side touch-down from a conductor 32 - while controlling the high frequency current 
which flows into a conductor 33, the characteristic-impedance mismatching in a 
microstrip line can control (for example, the touch-down of the microstrip line in the 
condition that adjustment has been taken even if it forms a slit 3 1 in a conductor, a 
characteristic impedance does not influence). 

[0043] Thus, although the effectiveness of this invention is acquired even if it does not 
form a KOPURENA track 14 like the 1st example of the above in a front-face side, 
antenna radiant efficiency can be further raised by making it a configuration as shown in 
drawing 3 (a) and (b). 



[0044] namely, the antenna side touch-down by the side of a front face « the antenna 
side touch-down by the side of a conductor 22 and a rear face — a conductor 32 is 
connected in a through hole 21. a through hole 21 -- for example, antenna side touch- 
down - the hole currently vacated for two or more places of conductors 22 and 32 at 
equal intervals - it is — the antenna side touch-down by the side of a front face - the 
antenna side touch-down by the side of a conductor 22 and a rear face - it is for making 
potential of a conductor 32 the same as much as possible in RF. 
[0045] thus, the through hole 21 - antenna side touch-down a conductor 22 and 
antenna side touch-down — connecting a conductor 32 — antenna side touch-down — it 
is for strengthening a conductor. By making it such a configuration, improvement in the 
further antenna radiant efficiency is expectable. 

[0046] in addition, electric supply side touch-down - there may not be the through hole 
28 established in the conductor 23. Drawing 4 is the appearance perspective view of the 
antenna equipment by the 3rd example. 

[0047] the dielectric substrate 2 in this drawing - the 1st example of the above - like - 
touch-down - a slit is not put only into a conductor and it is put into the slit 41 by even 
the dielectric substrate 2. 

[0048] Even when it is made such a configuration, it is confirmed that the 1st example 
of the above and the same effectiveness as abbreviation are acquired. It is confirmed by 
the experiment that antenna radiant efficiency can be conventionally raised with the 
antenna equipment of this above-mentioned operation gestalt. 
[0049] Drawing 5 is drawing showing the H plane radiation pattern of conventional 
antenna equipment. Drawing 6 is drawing showing the H plane radiation pattern of the 
antenna equipment of this invention. Here, the experimental result which made width of 
face t of a slit 12 abbreviation 2 (mm) is shown. 

[0050] In drawing 5 and drawing 6 , the frequency of the RF signal supplied from the 
transceiver circuit module 3 is 0.4293 (GHz). This invention cannot be restricted to this 
frequency and can be applied 100 (MHz) - in dozens of (GHz). 
[0051] With conventional antenna equipment, as shown in drawing 5 , the maximum 
gain of the H plane (the main plane of polarization) of an antenna is -10.30 (dB/div), 
and average gain is -10.88 (dB/div). 

[0052] On the other hand, with the antenna equipment of this invention, as shown in 
drawing 6 , the maximum gain of the H plane (the main plane of polarization) of an 
antenna is -6.71 (dB/div), and average gain is -7.37 (dB/div). 

[0053] Thus, with the antenna equipment of this invention, it is checked compared with 
conventional antenna equipment that there is about 3.5dB improvement in the average 
gain of the H plane of an antenna. 

[0054] In addition, in measurement of the H plane radiation pattern shown in drawing 6 
, although what set width of face t of a slit 12 to 2 (mm) is made into the example as 
mentioned above, if the width of face t of a slit 12 is the range of abbreviation 2 (mm) - 
abbreviation 10 (mm), it is checked that the same effectiveness as abbreviation is 
acquired. 

[0055] Drawing 7 (a) and (b) are drawings showing an example of the size of the pattern 
printed on the dielectric substrate used for the antenna equipment of this invention. 
Drawing 7 (a) is the front-face side of a dielectric substrate, and drawing 7 (b) is the 
rear-face side of a dielectric substrate. 

[0056] Although an example of a dimension by which doing the effectiveness of this 
invention so is checked is shown in this drawing, of course, the configuration of the 
antenna equipment of this invention is not restricted to this. The dimension which 
carries out abbreviation correspondence is shown in this drawing what is shown in 



drawing 3 (below decimal point 2nd being rounding off), however, electric supply side 
touch-down - the circuit pattern is shown in some conductors 23 and 33. 
[0057] In this drawing, the thickness of the dielectric substrate 2 is 1 (mm), and it is 
specific-inductive-capacity epsilonr. It is 4.1. Moreover, the copper foil thickness 
printed is 16 (micrometer), drawing 7 (a) - setting - each antenna side touch-down ~ a 
conductor 22-1 and the die length of 22-2 are 13.5 (mm), on the other hand (a conductor 
[ Antenna side touch-down ] 22-1), width of face is 18.7 (mm) and (16.7+2.0), and 
another side (a conductor [ Antenna side touch-down ] 22-2) is 16.0 (mm) and 
(14.0+2.0). 

[0058] electric supply side touch-down - conductors 23 are width of face 38.1 (mm) 
and die length 62.0 (mm). The slits 24-1 of left-hand side [ in / in a slit 24 / a drawing ] 
are width of face 2 (mm) and die length 16.7 (mm), and the right-hand side slits 24-2 
are width of face 2 (mm) and die length 14.0 (mm). 

[0059] connection touch-down - conductors 25 are width of face 2 (mm) and die length 
(equivalent to the width of face of a slit 24) (mm) 2. A feeder 4 is width of face 1 .6 
(mm). 

[0060] Moreover, the width of face of the feed line (touch-down place without a 
conductor) for forming a feeder 4 is 3.4 (mm), drawing 7 (b) - setting - electric supply 
side touch-down - the width of face of a conductor 33 is 38.1 (mm), and die length is 

62.0 (mm). 

[0061] The slits 3 1-1 of left-hand side [ in / in a slit 24 / a drawing ] are width of face 2 
(mm) and die length 16.7 (mm), and the right-hand side slits 31-2 are width of face 2 
(mm) and die length 14.0 (mm). 

[0062] the above-mentioned slit 3 1-1 and the connection touch-down formed among 31- 
2 - conductors 34 are width of face 7.4 (mm) and die length (equivalent to the width of 
face of a slit 3 1) (mm) 2. antenna side touch-down - conductors 32 are width of face 

38.1 (mm) and die length 13.5 (mm). 

[0063] in addition, it puts in another way - if it becomes -- the above-mentioned slit 24 

- touch-down - it will prepare by the location of 13.5 (mm) to the width of face 2 
(mm) from the edge by the side of the chip antenna of a conductor 7. The antenna 
equipment of this invention is not restricted to the thing of the above-mentioned 
operation gestalt. 

[0064] the antenna equipment of this invention - fundamental - antenna side touch- 
down - a conductor and electric supply side touch-down — what is necessary is just the 
configuration (antenna side touch-down a conductor and electric supply side touch- 
down configuration which separated the conductor in RF) which connects a conductor 
on the track used as a comparatively [ in RF ] high impedance etc., and changes 
[0065] for example, antenna side touch-down ~ a conductor and electric supply side 
touch-down - a conductor is formed separately and you may make it connect both with 
a coaxial cable etc. Moreover, a slit is not restricted to what is perpendicularly prepared 
to a feeder 4 like the above-mentioned operation gestalt. Furthermore, the configuration 
of the slit itself is not limited to a long and slender linear gestalt, either. 
[0066] 

[Effect of the Invention] as mentioned above - according to [ as explained to the detail ] 
the antenna equipment of this invention - antenna side touch-down - the high 
frequency current which flows to a conductor - the touch-down of a feeder circuit etc. - 

- by controlling flowing even into a conductor, it can prevent having a bad influence on 
an antenna radiation community, and antenna radiant efficiency can be raised. 
[0067] moreover, for example, 1 operation gestalt ~ a publication — like — the touch- 
down of conventional antenna equipment - based on conventional antenna equipment, 



the antenna equipment which does the above-mentioned effectiveness so is realizable 
simple by dividing a conductor by the slit. 

CLAIMS 
[Claim(s)] 

[Claim 1] the antenna equipment with which a chip antenna, a feeder circuit, and plan 
type waveguide were formed on the dielectric substrate -- setting — the touch-down by 
the side of said chip antenna - the touch-down by the side of a conductor and said 
feeder circuit — a conductor - dividing - forming - the touch-down by the side of this 
chip antenna — the touch-down by the side of a conductor and a feeder circuit — the 
antenna equipment characterized by to connect a conductor on the track which has an 
impedance high in RF. 

[Claim 2] the track which has said impedance high in high frequency - the touch-down 
of said chip antenna - the antenna equipment according to claim 1 characterized by 
being what controls the characteristic-impedance mismatching of said plan type 
waveguide while working as a high frequency choke to the high frequency current 
which flows a conductor. 

[Claim 3] the touch-down which forms said KOPURENA track in the antenna 
equipment with which the chip antenna, the feeder circuit, and the KOPURENA track 
were formed on the dielectric substrate - the feeder of this KOPURENA track in a 
conductor near [ a part of ] ~ leaving « this touch-down - a conductor — the touch- 
down by the side of said chip antenna — the touch-down by the side of a conductor and 
said feeder circuit - the antenna equipment characterized by to prepare the slit divided 
into a conductor. 

[Claim 4] said slit — the touch-down by the side of said chip antenna — the touch-down 
by the side of a conductor and said feeder circuit - the partial touch-down left behind 
between conductors — the antenna equipment according to claim 3 which a conductor 
acts as a high frequency choke to the high frequency current, and is characterized by 
said slit being what does not influence the characteristic impedance of said 
KOPURENA track. 

[Claim 5] the touch-down which forms said microstrip line in the antenna equipment 
with which the chip antenna, the feeder circuit, and the microstrip line were formed on 
the dielectric substrate — a part of location corresponding to the feeder of this microstrip 
line in a conductor - leaving — this touch-down - a conductor — the touch-down by the 
side of said chip antenna - the touch-down by the side of a conductor and said feeder 
circuit - the antenna equipment characterized by to prepare the slit divided into a 
conductor. 

[Claim 6] the touch-down left behind by said slit - some conductors — the touch-down 
by the side of said chip antenna — the antenna equipment according to claim 5 which 
acts as a high frequency choke to the high frequency current which flows to a 
conductor, and is characterized by said slit being what does not influence the 
characteristic impedance of said microstrip line. 

[Claim 7] the part in which said slit prepares this slit - setting - said touch-down - the 
antenna equipment according to claim 3, 4, 5, or 6 characterized by removing said 
dielectric substrate with a conductor. 

[Claim 8] the touch-down which forms said plan type waveguide in the antenna 
equipment with which a chip antenna, a feeder circuit, and plan type waveguide were 
formed on the dielectric substrate a conductor — the touch-down by the side of said 



chip antenna -- the touch-down by the side of a conductor and said feeder circuit the 
antenna equipment characterized by dividing into a conductor and forming. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the appearance perspective view of the antenna equipment by the 1st 
example. 

[Drawing 21 It is the appearance perspective view of the antenna equipment by the 2nd 
example. 

[Drawing 3] It is drawing showing the pattern printed on the dielectric substrate used 
for the antenna equipment of drawing 2 . 

fDrawing 41 It is the appearance perspective view of the antenna equipment by the 3rd 
example. 

[Drawing 5] It is drawing showing the H plane radiation pattern of conventional antenna 
equipment. 

[Drawing 61 It is drawing showing the H plane radiation pattern of the antenna 
equipment of this invention. 

[Drawing 71 It is drawing showing an example of the size of the pattern printed on the 
dielectric substrate used for the antenna equipment of this invention. 
[Drawing 81 It is the appearance perspective view showing the configuration of 
conventional antenna equipment. 
[Description of Notations] 

10 Antenna Side Touch-down - Conductor 

1 1 Electric Supply Side Touch-down - Conductor 

12 Slit 

13 Connection Touch-down — Conductor 
14KOPURENA Track 

21 Through Hole 

22 Antenna Side Touch-down — Conductor 

23 Electric Supply Side Touch-down - Conductor 

24 Slit 

25 Connection Touch-down — Conductor 

26 Chip Antenna Mounting Section 

27 Electric Supply Module Mounting Section 

28 Through Hole 

31 Slit (Rear Face) 

32 Antenna Side Touch-down - Conductor (Rear Face) 

33 Electric Supply Side Touch-down - Conductor (Rear Face) 

34 Connection Touch-down — Conductor (Rear Face) 
41 Slit 



